Systemic lupus erythematosus (SLE) is associated with accelerated atherosclerosis and increasing cardiovascular risk which is recognized as a major cause of morbidity and death. Whether subclinical atherosclerosis has been evaluated by several methods, there are very limited data about Ankle-Brachial Index (ABI) in patients with systemic lupus erythematosus. The aim of the present study was to compare this index, between SLE patients and controls. We conducted a case-control study in the Department of Internal Medicine of our institution during the period from August 1, 2017 to December 31, 2018. We included 100 subjects, including 50 SLE patients and 50 control cases. This included 44 women and 6 men in patients with an identical distribution in controls. The mean age was 33.5 ± 11.3 years for cases and 33.3 ± 11.3 years (p-value: 0.93) for controls subjects. There was higher frequency of cardiovascular risk factors such as dyslipidemia (p-value at 0.009), low level of serum HDL-cholesterol (p-value < 0.001), hypertriglyceridemia (p-value at 0.000) and hyperuricemia (p-value at 0.000) in patients with SLE.
Introduction
Systemic Lupus Erythematosus (SLE) is a complex systemic auto-immune disease characterized by a wide spectrum of clinical, laboratory and immunological abnormalities and a variable course and outcome [1] . SLE is associated with accelerated atherosclerosis and increasing cardiovascular risk which is recognized as a major cause of morbidity and death [2] - [7] .
Traditional cardiovascular factors (including Diabetes mellitus, hypertension, tobacco, atherogenic dyslipidemia), SLE therapies such as corticosteroid and disease-related factors (subclinical inflammation, oxidative stress, antiphospholipid antibodies) appear to contribute to the increasing of incidence of cardiovascular events in SLE [5] [8] [9] [10] .
A variety of modalities have been used recently in several studies to investigate endothelial dysfunction, subclinical cardiovascular disease (CVD) or to predict cardiovascular risk (measurement of intima-media thickness and detection of plaques by ultrasound) [11] [12] [13] . Another noninvasive marker of subclinical CVD is the ankle brachial index (ABI), which is a sensitive and specific method for diagnosing peripheral arterial disease (PAD) and predicts cardiovascular events in the general population [14] [15] [16] . PAD is frequently asymptomatic and can be difficult to diagnose. ABI has facilitated the detection of subclinical PAD [14] . However, there are very limited data about abnormal ABI in patients with SLE [8] [17] . The aim of the present study was to compare ABI between SLE patients and controls.
Patients and Methods

Study and controls population
We conducted a case-control study in the Department of Internal Medicine of our institution during the period from August 1, 2017 to December 31, 2018.
We included patients followed for SLE in the departments of Internal Medicine, Nephrology and Dermatology that met the 1997 American College of Rheumatology (ACR) criteria [18] . SLE patients with other autoimmune diseases or a history of clinical cardiovascular events (such as myocardial infarction, stroke, or PAD) were not included. Controls were recruited from volunteered subjects, age-and sex-matched, free World Journal of Cardiovascular Diseases of inflammatory rheumatism and a history of cardiovascular events. Clinical and laboratory assessment Patients with SLE and controls were assessed in a clinical research consultation.
The following data were refined in all subjects (patients and controls): -general data such as age, gender, level of education, existence of smoking, alcohol consumption, family history of early cardiovascular disease among 1st degree relatives; -the existence of a cardiovascular risk factor: smoking, overweight (defined by body mass index > 25 kg/m 2 ) or obesity (defined by a body mass index > 30 kg/m 2 ), waist circumference measurement, high blood pressure (HBP), diabetes-mellitus (DM), dyslipidemia; -the following biological investigations were carried out (CRP, creatinine and calculation of glomerular filtration rate, fasting blood glucose, total cholesterol, HDL cholesterol, LDL cholesterol, LDL cholesterol, LDL cholesterol, Uricemia). In lupus patients, the following data were also specified: -the disease duration, the diagnosis delay of SLE, the clinical pattern, the disease activity by the clinical systemic lupus erythematosus disease activity index (cSLEDAI) at the time of diagnosis and inclusion of this study, the duration of corticosteroid therapy, the daily dose and background therapy of SLE [19] . -biological explorations such as proteinuria have been carried out.
The immunological pattern was specified from the observation files.
Ankle-brachial Index The ABI measurement was performed in all subjects after a 10-minute rest period. The brachial systolic pressure was recorded using a sphygmomanometer. The ankle pressure was recorded at the dorsal pedis artery and posterior tibial artery (the highest pressure in the limb was used) of the 02 lower limbs using a suitable sphygmomanometer cuff and a Doppler ultrasound velocity detector (Sonotrax*, pocket Doppler 8 MHz). The cuff was placed at the ankle level above the malleoli and the signal was detected by the Doppler pen. The average of the measurements was used. Abnormally ABI was defined by a value of 0.90 or less, or greater than 1.30. ABI value of 0.90 or less defined peripheral arterial occlusive disease (PAOD) and a value greater than 1.30 defined calcified vessels.
Statistical analysis The data were recorded and analyzed using SPSS 23.0 software. The results were expressed as a mean (+/− standard deviation) for the continuous variables and as percentages for the categorical variables.
Means were compared using t Student test, and comparisons between categorical measures were made using chi2 test. The p-value < 0.05 was considered statistically significant. Ethics
The study was conducted in accordance with the Helsinki Declaration. An in-World Journal of Cardiovascular Diseases formed written consent has been obtained for all investigations on subject of the study.
Results
We included 100 subjects in our study, including 50 SLE patients and 50 control cases. This included 44 women and 06 men in patients with an identical distribution in controls. The mean age was 33.5 ± 11.3 years for cases and 33.3 ± 11.3 years with no statistically significant difference with a p-value of 0.93. All subjects were black Africans. The mean duration of SLE was 60 ± 59.3 months and the mean diagnostic delay was 30.16 ± 39.2 months. The mean disease activity score assessed by the cSLEDAI score at the diagnosis was 12.15 ± 6.8. The mean disease activity score at the inclusion of the study was 6.59 ± 5.6.
Forty-six of patients (92%) had corticosteroid therapy at the time of the evaluation. The mean duration of corticosteroid therapy at the time of the evaluation was 36.46 ± 53.4 months. The mean dose daily of corticosteroids (prednisone) was 22.61 ± 18.9 mg/d.
Forty-eight (96%) patients were on hydroxychloroquine and 18 (36%) SLE-lupus patients were also on immunosuppressive therapy including (cyclophosphamide, or mycophenolate, or azathioprine or Methotrexate).
The comparative analysis of the frequency of the different traditional cardiovascular risk factors in the two groups showed a higher frequency of cardiovascular risk factors such as dyslipidemia (p-value at 0.009), low level of serum HDL-cholesterol (p-value < 0.001), hypertriglyceridemia (p-value at 0.000). Hyperuricemia (p-value < 0.001). Renal failure (p-value at 0.043) was also correlated with SLE. Only the frequency of overweight/obesity was significantly higher in the control group (p-value at 0.028). There was no statistically significant difference in the frequency of factors such as diabetes-mellitus or fasting abnormal blood sugar (p-value: 0.988), smoking (p-value: 0.79) and high blood pressure (p-value: 1). Table 1 summarized the risk cardiovascular factors in patients with SLE and controls.
In patients, the mean ABI was 1.16 ± 0.45 and in the control group at 1.08 ± 0.45 without significant difference. The abnormally ABI was recorded in 19 patients with SLE (38%) and 08 controls (16%) with a significant difference (p-value: 0.01 and odds ratio: 3.22). Eight patients (16%) and four controls (8%) had low ABI without significant difference (p-value: 0.11 but odds-ratio at 2.98). Eleven patients with SLE (22%) and five controls (10%) had high ABI (p-value: 0.05 and odds-ratio: 3.24). The values of ABI in patients with SLE and controls were summarized in Table 2 .
In the group of patients with SLE, only the disease activity score (cSLEDAI) at the inclusion of the present study was correlate to abnormal ABI.
Any other clinical data in the time of the diagnostic and inclusion, or cardiovascular risk factors, lupus specific related factors and corticosteroid therapy were correlated with ABI abnormalities (Tables 3-6 ). 
Discussion
SLE is one of the common systemic auto-immune disease also called connective tissue-disease [20] [21] .
SLE has been associated with accelerated atherosclerosis and increased risk of cardiovascular disease [2]- [7] . Thus, in different series, the prevalence of symptomatic coronary artery disease varied from 6% to 10%. Likewise, the risk of hospitalization for stroke has been shown to be 2-fold higher in patients with SLE in comparison with the general population [22] .
Urowitz et al., described also a bimodal pattern of mortality in SLE with a late peak of mortality, after 5-years of follow-up, mainly due to atherosclerosis [23] .
Different modalities have been used to evaluate subclinical atherosclerosis, such as evaluating carotid intima-media thickness by ultrasound, measuring coronary calcium score by cardiac imaging and ankle-brachial index for peripheral vascular disease [11] [12] [13] .
Whether atherosclerosis in coronary artery, has been widely studied in the literature, peripheral arterial disease has been infrequently described [8] [17] . We reported, in our best knowledge, we reported the first study in sub-Saharan Africa, who compared ABI in patients with SLE between controls.
There are also paucity data in the international literature. Tziomalos et al.,
reported in 2016, only four similar studies prior to their publication about the prevalence and the determinants of abnormal ABI in patients with SLE. Three of these previous studies did not include a control population [8] .
In the present study, we found that SLE-patients have a higher prevalence of abnormal ABI compared with age-and sex-matched controls.
Hassan et al., showed in their case control study including 120 patients with SLE and 100 volunteered persons a prevalence of PAD at 25% (versus 6% in controls) with a significant difference (p-value < 0.001) [2] . June and Scalzi reported also a higher percentage of SLE patients with PAD than controls (33% World Journal of Cardiovascular Diseases versus 20%) with a statistically significant difference [11] . However, Tziomalos et al., didn't find a statistic difference in the prevalence of PAD between SLE patients and controls (10% versus 5.4% p-value = NS) [8] .
Nevertheless, there is difference in definition of ABI in these studies. Hassan et al. and June et al., applied a cut-off ABI value of 1.00 while Tziomalos used a cut-off value of 0.90 according to the current recommendations [14] .
In our study, we recognized abnormal ABI with two subgroups, peripheral arterial occlusive disease (low ABI cut-off value 0.90) and no-compressible calcified vessels (ABI > 1.3) [15] .
Our findings, about low ABI, similar to those of Tziomalos et al., suggest that our studies had limited power to identify significant differences between patients with SLE and controls due to the small number of patients and controls and the narrow range of ABI values [8] . The prevalence of PAOD could be also underestimated by the higher frequency of abnormally high ABI. Vascular calcification doesn't imply that occlusive lesions are present, although these two conditions frequently coexist [14] . When vascular calcification is present, however, stenotic disease can't be detected by the ABI [14] .
We didn't find any study about SLE and abnormally high ABI value. This condition was described in diabetes mellitus or end stage renal which are associated with an increasing of cardiovascular risk [14] .
Accelerated atherosclerosis in SLE has been related to traditional risk factors and some SLE related factors such as disease duration, steroid therapy, activity, organ damage [5] [8] [9] [10] . In previous studies, the major determinants of low ABI were age and smoking. June and Scalzi reported also a link with low ABI and African-American black ethnicity.
In the present study, only the disease activity at the inclusion of study was correlated to the abnormal ABI. This finding may suggest that chronic inflammation plays an important role in the genesis of atherosclerosis in patients with SLE.
We didn't find any correlate with other clinical and laboratory parameters, such as cardiovascular risk factors.
All of patients were African-black and ninety-six percent of them were taking antimalarials drugs which make it very difficult to analyze the effect of these factors.
The main limitation of our study was the small number of cases and controls. The measurement of thrombotic variables (such as plasma fibrinogen, von-Willebrand factor antigen (vWF), tissue plasminogen activator antigen (tPA) and fibrin D-dimer or antiphospholipid antibodies) was not available.
Identifying subclinical PAD gives an opportunity to provide primary and secondary prevention potentially before clinical event. PAS is associated with a high frequency of vascular disease in other territories, such as coronary (4-fold higher risk) and cerebral arteries (2 to 3-fold increased risk of stroke). PAD is also associated with a 3-fold increasing mortality [22] . ABI is also a cost-effective method for the diagnostic of PAD especially in our developing countries.
Conclusions
In conclusion, this study showed an increasing prevalence of abnormal ABI in black African patients with SLE compared to controls.
We found also a correlation between disease activity and abnormal ABI that highlights the importance of the chronic inflammation in the genesis of atherosclerosis in SLE and the need to induce remission in the management of SLE.
However, further studies are needed in sub-Saharan Africa, to evaluate other potential factors that may be induced premature atherosclerosis in patients with SLE.
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